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THE 


* author preſents the public with 

the following ſheets, containing a 
new and eaſy method of finding the 
longitude at ſea, by the moon's true 
central altitude; adapted to general uſe, 
with very little more trouble than the 
method by which the latitude is found, 
and with the. like accuracy. 


I 


The 


4 FR E F A c E. 


The Tables (except one) are not more 


in number, than thoſe made uſe of in 
taking an altitude of the ſun; the oper- 
ations rendered clear and eaſy, being 
ſuch as mariners, in general, make uſe 


of i in common navigation. 


The Examples are calculated for 


north and ſouth latitudes; for eaſt and 


weſt diſtances; for morning, noon, 


and evening altitudes ; for the moon's 


rifing and falling; and all the variety 


of circumſtances that may happen in 
the courſe of a long voyage, at any 
time of the year, or in any n of the 


world. 


As the moon is perceptible * 


twenty-four days in each month, 


mariner will have opportunities 3 


cient to make his obſervations in day- 


time; without a precarious dependence 
on the right, or a reliance on (perhaps) 


Un- 


h 


\ 


PREFACE ion 


unſpeilful aſſiſtants, and ten or twelve 
tedious additional alone „ een 


& — 
: 15 | * ; 7 
: FA N ; " 


The Calculation made wy che altitude 
of the moon's upper limb on the body 
of the ſun, off George's Iſland in the 
South Sea (as in the ſeventh Example), 


will verify the caſe and accuracy of this 
method at all viſible 2 of che 


ſun. 


The Illuftration of the ſeven Exam 
ples, after the neceſſary Tables, will 
ſhew the truth of the altitudes of the 
moon at the meridians of Greenwich 


and the ſhip, by giving the ſame la- 


titudes reſpectively, as the altitudes ta- 
' ken by the ſun; and the Increaſing or 
diminiſhing the angle of time at the 
latter {when the longitude by account 
is incorrect) will appear very juſt and 
reaſonable, whether the ſhip be a-head 


of the reckoning, or the reckoning a- 


head 
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vii- P R E F A CE. s 
head of the ſhip. Upon the whole, he 
pn umes it will be found to anſwer 
that purpoſe, for which a general and 
eaſy method has been ſo lon g, and ſo 
much wanted. 
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NEW and EASY METHOD 
or FINDING THE 


t A T 


* Dmitting that at the meridian of Green- 
wich, the Moon comes to that meri- 
J dian (by the Ephemeris) at a certain . 
5535 bour and minute of the day; and the 
next day, I find ſhe does not come to the ſame 
mneridian *till an hour after: conſequently at go 
degrees weft diſtance, (or 6 hours) ſhe muſt 
8 EA 


2 METHOD or FINDING 


be Ca) 15 minutes later in coming to their meri- 
dian, than at the meridian of Greenwich; at 180 
degrees weſt diſtance, The mult be 30 minutes 
later; and fo on, till ſhe has deſeribed her circle; 
and at 60 minutes difference' of time, comes to the 


plate of beginning, . 
This being granted, I 5 an altitude of the 


moon at ſuch time as ſhe rifeth or falleth faſteſt, 

and moſt equable, admit it to be 10' (or the 6th 
part of a degree) in a minute; which ſhews that 
for Go minutes, there muſt be 600 (or 10 degrees} 

difference of altitude from one day to the other, 
(or in the ſpace of 24 hours): and that every hour 
and minute ſhe is altering the ſame, from the time 
of her departure from the meridian of Greenwich, 
till her arrival there the next day. For inſtance, 
at 90 degrees weſt diſtance, ſhe is (3) lower by 
(e) 150 (or 29 300 than at the meridian of Green- 
wich: at 180 „degrees weſt diſtance, ſhe is lower 

by 300 (or 5® 5 8 ſo on till ſhe finiſhes 
her circle. 


{a)l have mentioned 15 minutes to avoid alc. as they 
are the quarter of 6o—(and 60 minutes an hour). But as the 
moon takes 25 hours (inſtead of 24) to deſcribe her circle, 

"Here wüüſt de a proprtionsble geduetion made from the firſt 
15 minutes, and ſo on to the ſecond, &c. Tn as much as 74 
hours are leſs than 25. So that; if the 24th part of 6o mi- 
nutes be 2 minutes and 3o ſeconds, the 25th part, will be⸗ 

to be but 2 minutes and 24 ſeconds, Which ſhews 

that for the firſt go « degrees (or 6 Hours) inſtead of 1 5 mi- 

- *hurtes; - the true time is bet 14 mindtes and 24 ſeconds later. 

Which 7 will conſequently affect the diſtances, and 
inſtead of 1 of (the firſt diſtance) ;. the true diſtance. will be 
found to be but 14“; und ſo on With all the reſt. 

65) Here he is vifing (or to the "eaſtward of her time of 
outhing); had ſhe been falling (or to the weſtward: of her 
time of ſouthing) ſhe had been ſo much higher, inſtead of 10 
much lower, than at the meridian of Green wick 
| (c) See the laſt part of Note (4), 


The 


re reneixue. ar ra. & 


The ye bo of . 3 filing (4) ets 
in the latitude of 4% 15 "ſouth, and weſt longi · 
tude, by account go? od (or 6 hours in time); 1 
obſerved at 6 o'clock, apparent time, P. M. the 
moon's true (e) central altitude to be 240 37; and 
that ſhe was riſing, equally, at the rate of 10“ in 


a minute. I found that the ſame day (by the Ephe- 
meris) the moon paſſed over the meridian. of 


Greenwich at 11h. 19 m. (or 19 minutes after 11 
o'clock P. M. )z, and that the next day ſhe ſhould 
not come to the ſame meridian till 12 h. 19m. Sa 
that Proportionably by account, ſhe ſhould be 15 
minutes later in paſſing the meridian at the ſhip, 
than at Greenwich. But by Note (a), the true 
time was found to be but 14 minutes and 24 ſe- 


conds, and the true diſtance but 1 44 (or 20 24 * 


welt of the 2 of Greenwich, . 


(4) Had i it Vie caſt, hs altitude wwald "OV 18 lo ** | 
higher than at the meridian of Greenwich, inſtead of ſo much 


lower. 

(e) By the true central altitude, i is meant that altitude, 
where proper allowa! 
altitude, refraction, dip of the ſea, and ſemi-diameter, - 
At 6 o'clock P. M. moon's lower limb 23% 33“ 
N 4 b nen 25 deduct 00 06 
1 

nls! in * 51. ſemi· diameter FA add I 10 


True central altitude 1 37 | 


N. B. Had it t been her upper limb, you muſt have ſabtrafted 


her ſemi- Uamorer, inſtead of added. 


"W's I then 


es ate made for the Moon's parallax in 


+ ; 4 METHOD or FINDING 9. 


I then found that at the merj ian of Greens 
wich, in the ſame latitude of 419 ſouth, the 
nfoon” $-true central altitude was (g) 27⁰ 015 
which being directly 29 24 more than the altitude 
at the ſhip, ſhews that the longitude by account 
vas correct, and the ſhip not a- head of the reckon: 
Ing, n nor the reckoning a · head of the ſhip; * 
And in the like manner do all her iaraiche 
altitudes for every hour -and minute, Taue 

wich their ed ſpace of fie. 11. 8 


% 


LA al) eb arent e Fo ho, : 

"89 1 or © e ooP 

For 90 00 W. a app time 7 6 00 M. 
2 95 | Time a at gang,” I2 ooP. M, 


1 declination at 12h, oO. F. M. 
(by the ee 25 05 - "Wl ki Pol. aig. 64 5 * 


Moon? 5 paſſage at ſame time 1 1 20 4 P.M 
True time dedu 00 14 24 


Moon's paſſage at 6.” oo” 11 06 12 P. M. 
3 Time of obſervation 0 00. oo P. Mc: i: 


Angle of time | — E 12 


| db 6 1 2! conrerted 2 into 69 8. Ps: 5 
degrees and minutes. 1 338. Oo. 9.36666 / 


2 45.T Cola 9.965 TY 


9.33245 £ 


* 


128 
9 
12%08'S. Co. ar. 1 47 
52 47 S. Co. | 9.78162 | 
12 45 S. Co. lat, 9,86588 


(8) 7” ou 1 anſwering to 9-657 32 
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BXAMPLE 1. 


' The 6th 4 of March 1 767, failing weſt 1 
the latitnde of 37” oo north, and weſt longitude, 
by account 75% 00}, at 2 o'clock, (b) apparent 
time, P. M. 1 obſerved the moon's true central 
altitude to be 479-35 5, and that ſhe was riſing 
equally, at the rate of 12 in a minute. I found 
that the ſame day the moon paſſed over the meri- 
dian of Greenwich at 5h. 11 P. M. and that the 
next day, ſhe ſhould not come to the ſame meri- 
djan till öh. 07, which is 36 later. So that pro- 
Portionably, if 6 hours give 14 minutes; 5 hours 
will give 11 minutes and 40 ſeconds later in paſſ- 
ing the meridian at the ſhip, than at Greenwich. 
But. by Note (a), the true time was found to be but 
N minutes, and 10 ſeconds, and conſequently the 
true diſtange bot 1 34. Fw , 


a) By. apparent imp, 1 is meant that time ſhewu by the 
ſun, and is generally found by the ſun's altitude, taken at 
the diſtance of two hours, or more, from meridian time; aftd 
any on the ſame day that you bave had a good obſervation of 
the ſun at noon, ſo that you may know 2955 true © latitude, at 0 


kt the * of ping? ſuch an A; ; 
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I then (i) found that at the meridian of Green · 
wich, in the ſame latitude of, 27% 00' north, the 
moon's true central altitude 255 (* 49 43 , 
which being but 128 (or 2 degrees and 8 mi- \ 


nutes) more than the altitude at the ſhip, inſtead of 
134 (or 2 degrees and 14 minutes) ſhews that the 

longitude by account was incorrect, and that the 
reckoning was a- head of the ſhip d, which is equal: 


to 3 degrees and 20 minutes, and conſequentiy 


leaves the true Lg at 8 8 ' weſt ert 


af £8 1 wr 

= fag oct n 
Long 75 w. a ime of cat the Son 2 oer. N. 
For 7 ooW. add TIE 1 


Time at Greenwich 7 7 coP. 1. 


16/ N. 1 1 Pol. diſt. 64% 


| Moon 5 paſſage at "= time E 1 34 p. M. 


True time dedut © 11 16 


r o' P. M. 5 04 24 1788 


e of obſervation | 2 oo o 


Angle of ane 3 3 94 4 


deßoes and minutes . 6 6 8. Co. 9.84098 
9 5 | 53 4 C. lat, 10, 12288 


9. 96386 


— — ma nn et 


42 37 


— 


21 07 
42 37 8. co. ar. o, 13320 
21 07 8. Co. 996982 


53 00 8. Co. lat. be 
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(4) 05 47 1 anſwering to 9, 88248 
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"The foregoing, examples, i in north and ſouth 
| latitudes, being to the weſt, and made in the af- 
ternoon, the Following examples are to the eaſt- 
ward 7 the meridian of Greenwich, and made in 
the niorning, 


> N A* * * 
: = . 


EXAMPLE III. 


The roth day of Joly 1768, fail eaſt, in the 
lat. of 46952” north, and eaſt long. by account 759 
oo; at 5-o'clock in-themoraiag, apparent time, 
F obſerved the moon's true central altitude to be 
45˙ 24, and that ſhe was riſing, equally, at the 
rate of 100 in a minute; I found that ſhe ſhould 
paſs over the meridian of Greenwich at 29 minutes 
after 8 o'clock the ſame morning, and that the 
next morning the ſhould not come to the fame 
meridian till. 29 minutes after 9g. o'clock. So that 
proportionably by account, if 6 hours give 15 mi- 
nutes, 3 hours will give but 12 minutes and 30 
ſeconds, earlier in paſſing the meridian at the ſhip' 
than at Greenwich. But by Note (a), the true 
time was found to be but (1) T2 minutes, and che 
true diſtance but 120. 


(0 If i "Oy (which are the dumber of minutes contained in 
25 hours) give 60 nſinutes, 1440 {which are the number of 
minutes coatained i in 24 hours) wil! give 57 * 


3⁴56 


3 


Then, if 7 kours give 3456 le ſeconds, 1 3 will give 144 
ſeconds (or 2 24”) which 2 24” being multiplied by 5 
(che pamberes doen to the eaſt by account) will give 12 * 


I then 


= _ = . : hen — 4 IV 1 
7 . 2 ions 2 - 
— = 2 * 2 2 3 
* 232 0 * 2. 9 — 5 — « vs 5 
2 
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i METHOD or FINDING 
I then (m) found that at the meridian of Gteen⸗ 


vieh, in the ſame latitude of 46? £2 north, the 


moon's true central altitude was () 430 24 „which 
being exactly 120“ (or 2 degrees) leſs A the al⸗ 
titude at the ſhip, ſhews that the fongitudey' by 


account, was rs * 


e tea > 
on o . ap tie of: 0 y the 
| png od A, gp-time of toth dy, 255 17 o 


For 7. deduct 475 „ 00 


" Gas 


Time at Greenwich 12 00P. M. the gil 


Moon's 8 N at 1 00 p. M. of the' gth } Pol. Dia; 67*08* 


day 22 5Z7'N. 


Moon's paſſage at ſame time I; 2 15 6 3 Kr. M. 


True time add o 12 00 


Moon? BP at h. YA M. of the roth day 20 20 20 38 P. M. 


Time of ob 5h. c oo ' of the 10th day, or 17 00 o⁰ 


| Angle of time * 38 


/ | 
gs i, at 2 a 50⁰ 094 8. Co. 9, 80662 
| | 43 os T. Co. lat. 9,971 168 


73 „ 
30 584 


— 


35 9 


Sy 5 af 2 Co ar, 0,06680 
4 3 0. 9.907 O 
43 0 : 8. Co. 448% 


(en 43 24 mb to 9,8370 


EXAM 


rut LONGITUDE AT SEA. 9 


EXAMPLE W. | 


The 1ft is of Sepromber- 1992, failing wh 
in the latitude of (o) 20048“ ſouth, and eaſt lon- 
gitude by account, 192% o at (p) 28 minutes 
after 11 o'clock, A. M. apparent time, 1 obſerved. 
the moon's. true centra altitude to be 39? 247 , 
and that ſhe was riſing, equally, at the rate of 14 
in a minute. I found that ſhe ſhould paſs over the 
meridian of Greenwich at 28 minutes after 3 


o'clock, P. M. (the ſame day), and that ſhe ſhould 


not come to the ſame meridian till 24 minutes af- 
ter 4 o'clock, P. M. the next day, So that pro- 
portionably by account (the difference being 56 


minutes) ſhe ſhould be 26 minutes and 45 fe- 
conds earlier in paſſing the meridian at the ſhip 
than at Greenwich. Bur by Note (J), the true 
time was found to be but 25 minutes and 45 ſe- 
* and the true diſtance to be 360: ,c0r.6* 


or. 


(e. When your obſervation” of the moon is made in the 
morning, it is the latitude made at noon of the ſame day, you 
are to go by z not the latitude made the day before; during 
which interval, the veſſel ſhould be kept due eaſt, or weft. 

(2) A watch with a ſecond-hand, would be moſt eligible 
on this occaſion, and it ſhould be buog to your quadrant i in 


ſuch a poſition, that the inſtant you take your altizude,. you | 


ſhould perceive the Moment af 5. 
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I then (9) found that at the meridian of Greene 
wich, in the ſame latitude of 209 45 ſouth, the 
moon's true central altitude was (7) 339 24, which | 
being directly 6% oo leſs than the altitude at 


the ſhip, ma that the "FOI by account Was 
correct. 


" (9). 
Lb: 172%00B. ap- time of ob by? a 
the ſun 11h. 28 A. M. of rſt day, or 23 : | 
For 172 E. deduQt .. 206; 


Time at Greenwich | 12 oo P. M. the 310 Avg; 


— 


Moon's decl. at 12h, oo /P, M. of the 1ſt $ 
of Aug, 9% 2 8. 150 pra. dil. 800g: 
Moon's paſſage at ſame time : 1 3 M. 


True time add 00 25 45 


Moon's pa Nn 28“ A. M. of che 1ft 3 19 oo P. M. 
5 01 ime of obſervation 11 28 oo A. M. 


Angle of time 3 51 (oſs) 
3h. 5 1 oo a} into 


"3 degrees and minutes J $7"45'S. Co. 9.72722 
99 127. Co. lat. 10, 2037 


10914759 
| 4 334 


6; 25 574 
54 3328. Co. ar. 0, 3662 
25 5718. Co. 995379 
69 12 S. Co. lat. «9, 55034 


T2, 33” 25 anſwering to 9.74075 


| If 


ru LONGITUDE ar SEA; 11 
As I have treated hitherto of the moon's riſing 


only (that is when ſhe. is to the eaſtward conſider» 
ably of her time of ſouthing) I ſhall now give 


ſome examples of her falling (or when ſhe is con- 


. fiderably to the weſtward of her time of ſouthing.) 


EXAMPLE V. 


The 3och day of March 1770, falling welt, in 
the latitude of 50® 20 north, and welt longitude, 
by account 90 oo, at 1 5 minutes after 6 o'clock, 


P. M, apparent time, I obſerved the moon's true 
central altitude to be 43 057; and that ſhe was 


falling, equally, at the rate of 9 in a minute. I 
found likewiſe, that ſhe had paſſed over the me- 


ridian of Greenwich at 2h. 47 P. M. and that ſhe 


ſhould come to that meridian again at zh. 46' the 
next day. So that Proportionably by account, 
(the difference being (5) 59. minutes) ſhe ſhould be 
14 minutes and 45 ſeconds later in paſſing the me- 
.ridian at the ſhip, than at Greenwich. But by 
Note (i) the true time was found to be but 14 mi- 


nutes and 10 ſeconds, and the true diſtance 127%. 


| 60 As the Ephemeris makes no mention of ſeconds in the 


column of the moon's paſſage over the meridian—it is only 
finding her right aſcenſion to the hour and minute of both days 


lby the common method) which with the ſun's right aſcenſion 


in time, will give you the moon's true time of paſſage each 


day, and conſequently the time between both days, in minutes 


and ſeconds. 7 


Sy. Then 
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- 12 METHOD or FINDING: 

1 then (7) found that at the meridian of Green- 
wich, in the fame latitude of 50 © 20 north, the 
moon's true central altitude was (2) 40? 54, which 
being 1 3140 leſs than the altitude at the ſhip,” in- 
ſtead of 127: (or 2 degrees 7 minutes and a half) 

ſhews that the longitude by account was incorrect, 
and that the ſhip N a head of the reckoning 4.,. 
Which is equal-to 2® 48, and conſequently makes 
Og, true POOR 925 48 N W of go” 


Loo Het o/ We. Fa time cf obe by bas ſan 6 is P.M: 
For 90 00 W 6 0 5 


= 


| ——_——_ 


| Timeat Greenwich 12 15 P. M. 


| | | 4 — — — 
Moon's $ declination at 12h. 1 8 P : P.M. 205 


4⁰ N. g #8 Fe e 


| 1 
oon's aſl; 1 time 3 0 6 P. . 
4 * eee 'oo Ke. 1% * 


* 1 


Moon's Na ze at ö b. 13 36 P. M. 
"rg ime of obſervation 2543 5 ©0 P. **. 


Axgle of eme re a 


Sh e — sechs. Co. Le 
3» 40 T. Co. . ts 


31-198 1 
289002 8. co. ar. o, o541io 
41 191 8. Co. 9.87561 
39 40 8. Co. lat. 9.8863 
(u) 40? 54 ” anſwering to 9.81606 85 
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E nl vi. 


the latitude of 27” 00) ſouth, and eaſt longitude, 
| by account 105® oo, at 7 o'clock in the morning, 
apparent time, I 5 the moon's true central 
altitude to be 24 49“, and that ſhe was falling, 


equally, at the rate of 14 in a minute. I found 
that ſhe ſhould paſs over the meridian of Groen- 
wich (x) at 30 minutes after 2 o'clock the ſame 
morning, and that the next morning ſhe ſhould 


come to the ſame meridian at-27 minutes after 3 
o'clock, So that proportionably by account (the 


 diffedence being 57 minutes) ſhe ſhould be 16 mi- 


nutes and 37 ſeconds earlier in paſſing the meri- 
dian at the ſhip, than at Greenwich. But by 
Note (Y, the true time was found to be but 15 


minutes and 59 ſeconds, and the true Giſtance to 


be 2133, * 3 335 0 5 
620 By 30 minutes | after 2 o*clock, in the morhing of the 
22d day of March, is to be underſtood 14 hours and 30 mi- 
nutes of the 21ſt day of March; as all aſtronomical accounts, 
with reſpe& to apparent time, begin the day at noon, and 
count wp to 24 hours, or the ſucceeding noon-—when the day 
begins again, 


I then 


Us * 


Tbe azd day of March 1772, Giling eaſt, * 
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1 then (y) found that at the meridian of Greet 
wich, in the ſame latitude of 27 oo' ſouth, the 
moon's true central alirude was (z) 28 227, 
which being preciſely 39 334 more than the . 
tude at the ſhip, ſhews that the WR 93 ae 
count was cf Apron 85 855 | 


0 n 
Lon 10 eo E. 350 ome of obſ, by the 5 
98 7 1. oO A. M. of the A or 1 9 5 
For 18560. deduct 7: 0 
» 

Rt Time at Greenwich 12 12 cob. M. Kei 
Moon's del at 12h. oo p. M. of the 211 | 
e Ire. Dit. 1 of 

| h. 
ba Ng in alle hive 570 14 4 r. Ve 
8 True time add o 15 59 
— 


Moon e « at * 5h. oo” A.M. of the'22d day 14 40 15 P. M. 


- Time bf — 7h. oo A. * of 22d day, or 19 oo 00. 


A 1 ” 4 


* of time 4 19 TH 


ab 197 44 converted . 
into det. and min. 8 4881 8. Co. 9.62716 : 


63 00 T. Go: 14. 10,9283 


— — — 


9.91993 


39 45 8. Co. ar. 0, 11416 


. 36 24 S. Co. 9,9072 


63 oo 8. Co. lat. 9,5704 


N 700 280 224 anſwering to 9,07692 


* —— — 


From 
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From the foregoing examples, the reader may 
aderes, that in clear weather, at all times nearly, 


and in all latitudes (while the moon is perceptible, 


which is twenty-four days in each month) the lon- 


gitude may be readily found at ſea, with the 
greateſt accuracy, without having recourſe to ſtars, 


or nocturnal obſervations. And that even at all 
viſible eclipſes of the ſun, the foregoing method 
will hold good by obſerving the moon's (aa) up- 
per or lower limb on che · body of the ſun, near 
the middle of ſuch eclipſe, and from Wende find- 
ing her true central altitude by Note (eg). 


EXAMPLE VII. 


The 2 25th day of July 1767, failing weſt, in the 


latitude of wy 30 ſouth, and weſt longitude, by 
account 149 00, at half an hour after 7 o'clock 
in the morning, apparent time, 1 p the 
moon's true central altitude to be (S5) 14% 4677 


and that ſhe was riſing, equally, at the rate of | 
121 in a minute. I alſo found that ſhe had paſſed 
over the meridian of Greenwich at 23h. 45 P. M. 


of the 24th day (which was 50 minutes later than 
the day before) and that ſhe ſhould, not come to 
the ſame meridian the next day till oh. 31, which 


is but 46 minutes later: now as the obſervation 


was made at ſuch time as nearly to take in equal 
moieties from the 50 minutes, and the 46 minutes, 
it leaves the true mean time at 48 minutes, from 


one day to the other. So that. proportionably by 


(aa) Her upper limb is tobe tikien when the ſun is higher; 
and her lower limb, when ſhe is higher than the ſun ; or either 
when the eclipſe is * 

(68) See Page 17 


account, 


'F an; * 
a 3 7 OP NT 10 


. which being exactly 4 o oa: more than the altitude 


at the ſhip, ſhews that the EIT * 1 
Was 8 _ 16.1 


* | — 2 g = 
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account, ſhe ſhoyld' be 19 52” later in paſſing the 
meridian at the ſhip, than at Greenwich; but by 
Note La). and (1), I found the true time to be but 
19 06⁵, and the true diſtance but 2424, (or 4024). 

1 Bae (cc) found that at che meridian of Green- 
wick in the ſame laticude of a7? go ſouth, -the 
moon's true central altitude to be (ad) 189 48%, 


3 / 855 h: | 
Long. 149 ooW. apparent time of obſ. by the Sun 7 Jo AM. 3 


For 249 oo. add 3 56 


— ——— 


| Time, at Greenwich 5 26 P. M. 


Moon's 4 at . 260 p M. of the 25th 
19% 437N. 1 1 Ivana 


— 


ne podige 6 fame time - © 21 36 4 


True time deduct o 3008 05 


| 1 ** 058 30A M. ogtd a 23 37 20 20 


Time of obſ. 7h. 7 A. M. of ap th d. or 19 30 do 
Argle of time. EZ 20 


gms 


40-07 /20/converted into 


Ei 8. co. . : 
„ 15 he 30 . . 3090187 


: 10017525 ; 


— * CIT —— 


46 181 


Se N d 


3 27h 


36 137 8. o. ar. nd I 
33 294 8. Co. 9,77481 
42 39. 8. Co. lat. 9.47815 


(4a) 189 481“ anſwering to 9,508 14 
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At all obſervations made of the moon, when 
diſtant from the meridian, I found it neceſſary to 
take the altitudes at equal intervals of time, di- 
vided in ſuch manner, that thoſe intervals when 
put together ſhould make up nearly the true time 
at the ſhip: for inſtance, in the laſt (ee) Example, 
the true time was found to be 19 minutes, and 
6 ſeconds: now as 19 6” was neareſt to 20, I 


took that number; ſo that the firſt altitude was 


taken at 20 minutes after 7 o'clock in the morn- 
ing, apparent time, the ſecond at 30 minutes af- 
ter 7 Oclock, and the third altitude at 40 minutes 


| after 7 0'clock—as below gar 


ech de r 1 ape? . 
WO) Joly 35th 1767 A. M. ap- [Obſerved alt. moon's upper 
parent time. ö limb from the borizon. 
5 h. Mm. $3, | „ „ 5 
7 20 % * bn 11 
Mean time 2 Mean alt. moon's upper limb. 
7 36 = 14 10 
Dip. 47 ai . dedua oo 084 
14 o 8ER 
By Note Ce, ſub ſemidiameter 00 15 
13 532 


Parallax | in altitude dd 00 53 


True central altitude 14 46+ 


N. B. the ſame method is to be obſerved with reſpect to 


apparent time, found by the ſun's altitude, taken at a proper 
diſtance from the meridian, but as the parallax of the ſun is 


ho ſmall as 10 ſeconds, it is * left tout. 
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the Ephemeris to calculate your declination to the 
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When your obſervation is made at ſome hours 
diſtance from noon or midnight, and that you 


cannot directly find the moon's declination in the | 


Ephemeris (it being put down only for thoſe two 
certain times) you will find proper directions in 


hour arid minute of ſuch obſervation with the 
greateſt accuracy. Among the Tables neceflary 


for obſervations of this kind, I have given (gg) 
| thoſe for finding the Correction of the Moon's De- 
clination for any Hour after Noon or Midnight. 


The other Tables are in order following, viz, A 


Table (4h) of Refraction; Tables (ii) of the 
Moon's Parallax in Altitude; Tables (IK) to 


Convert Time into Degrees and Minutes, and the 


contrary ; ; and A Table ( D of the Wa 5 the Ho- 


rizon at . 
3 *# 


te) See Page 20, 21, ” (bb) See Page 22. 


| (i) See Page 23, 24, 25, FOO See * 26, 27, 28. 
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TA BL ES for ending the Correction of the 


| Moon's Declination for * Hour * Noon 
or Midnight. 


7 : 95 


After Noon | Second Difterence. | After el 
ſor Midnight.| 1/27 9 10/19" Midnight. : 
L [Ea] 
| o Oo o oo 12 0 
o 10 [0 1 44 511 50 
o 2012 17840 
9 0.1 3 1106 12] 11 30 | 
2:42:12 WITEI0x 
Oo 50 2 4 17] 19] 11 10 
1 V'3-26:9 21] 23] 11 ù04 
1 10 7-0 24] 26] 10 50 
1 20 | 3| 6 27 30 10 40 
1 2. . 29] 33] 10 30 
1 40 4484470 32] 36] 10 20 
1 50 4812 35 39] 10 10 
2 048 37] 42] 10 ©O| 
2 20 20M 40] 44] 9 50 
2 20159 42] 47] 9 40| 
2 30510 44] 49] 9 30 
# 4%] 5|tL WIS NU} 
2 50 | 511 49] 54 9 10 
3 0611 51 56] 9 0 
210 611 52580 8 50 
3 6112 \54]- 60] 8 40 
3 6012 560 62], 8 30 
3 | 6112 58} 63]. 8 20 
3 613 59] 65] 8 10 
2 bol 67] 8 0| 
4 10 | 7113 01] 68] 7 50 
4 1 7114 22] bo] 7 40 
4 30 7114|2- 63] 70] 7 30 
4 | 7114 04] 71] 7 20 
„ Ee. 
5 714 59e 73] 7 © 
5 715 64167] 74] © 30 
6 _© | 81: 5122]30128[46153(bc[6d| 75] 6 o| 
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TALES bb fiding the*Cotreftion of the 


Moon's Declination for any Hour After Noon 


or Midnight. 
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A TAB LE of Refraction. 


Alt.] Ref.] Alt. | Ref, | Alt. Ref Alt. Ref. It. Re. 
o 2 Eee 
o 013 045 [26 ot 55/59 oſo 34 
r 327 |1 51/0 [ 33 
1031 22] 5 7126 1 47161 32 
15030 360 5 029 |I 42/62 | 30 
2029 500 5 5130 fl 38163 | 29] 
30028 23] 5 9031 f 35/64 | 28 
32028 5 5 332 |1 31165 | 26 
1 36127 3o| 6 16033 l 28066 25 
40026 59] © | 5 I 24167 | 24 
5025 42] 6 335 |1 21168 23 
1 0024 290 6 57130 f 18069 | 22 
1 19 6 $1137 f 15/70 | 21 
| 22 15 6 45138 [l 13/71 | 19 
j1 30/21 1447 40039 |1 10/72 | 18] 
1 40120 180 7 35149 i 8173 | 17 
I 59119 25] 7 29/41 f 6174 | 26 
2 ol8 35] 7 2442 f 3}75 | 15 
2 10017 4807 4 17143 [1 1176 | 14 
2 20117 4| 7 10144 | 5977 13 
42 3016 240 8 5045 [57/78 12 
2 4015 460 8 50048 $5179 11 
2 50015 9f 8 5447 | 53]50 | 10 
3 0/14 360 8 49148 | 518: | 9g 
3 10/4 4/8 44149 | 4982 | 8 
3 20113 348 39150 | 47183 | 7 
3 30/13 669 35051 | 46184 6 
3 40112 40] 9 © 31152 | 44j85 | 5 
3 50/12 14] 9 27153 | 43186 
4 911 51] 9 24154 | 418 13 
4 1oſ11 29] 9 2005 3918 24 
4 201 8 9 145 38089 I 
4 39110 48010 1157 37190 | 
4 42119 3<119 45 36] i 
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TABLES of the Moon's Parallax in Altitude. 
i a Moon's Hoizontal Parallax | 
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TA BLES of the Moon's Parallax in Altitude, 


[Hoon Moon's FF Parallax. 
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TA BL E S of the Moon's 8 Parallax In Aus 


| rg Moon' s Horiz, Parallax, | | 
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TA BLES to convert Time into Degrees and 
ine. and the cor. 


| D H. NM. 


: 10 4131 2 91/6 | 4 
| 20 8032/2 926 8 4 
1 30 1203302 93% 12 
40 1634/2 9406 16 
300 2035/2 95 20 
80 2430ſ/2 6 24 | 
GY 10 280372 9716 28 
3238/2 9816 32 
10/0 4014012 E. 4 
110 4441 4 5 44 bs 
1210 4804202 4 6 48 6 
18 $2/43/2 4 6 52 
140 36044 "Ip 6+ 56| 
iz of45]: 5 7 Of 
1661 414013 E BE 8 
17ſt 84703 5 7 8 
11817 12148 5 87 12 
| 100 1 0 A 5 97 16 
20 I 20150 | 1 107 22 
2101 245103 5 2 
2201 2805203 5 7 28] 
231 325313 S 37 32 
(24/1 365403 5 7 30 
2511 4053 3 3 57 49]. 
2001 445603 5 441167 44 
2711 4815713 5 7 48 
[28/1 52/58/32 5218855 $21118/7 3% 
29/1 565903 5 7 50 
(3012 _olbols ojgoſp e 
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' TABLES' to convert Time into Degrees and 
Minutes, and che contrary. 


3 


H. MB. H. M. D. f. M. B. l. M. 
8 18112 45 
1228 182112 
y' 123] 8 183012 
8 184012 
| . 185012 
Y 88 186012 
1 187112 
8 18812 
8 189 12 
83 19012 
8 44 191012 
- 8 48 8 192112 
| 8 32 21932 
13448 56 194/12 
9 o 19 
9 41 19 
12 197013 
13809 19801 
139} 9 10 19911 3 
4140p 9 20 20011: 
'9 201 
11429 202 
143] 9 203 
11449 204 
114519 205 
[146] 9. 206 
114779. 207 . 
1144} 9 20d 
| 4 9 209 
ty 10 210014 


r at 9 
_ * * * 


. 
7 „eee 2" as 


o , < 
1 — CARP" ** 1 


METHOD ox FINDIN 6 


2 ABLES to convert Time into Degrees ad 
Minutes, and the aa 
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The foregoing Tables, with the Ephemeris, 
and à correct Table of Logarithmie Sines and 


Tangents, are all that are neceſſary for finding 


the Longitude at Sea. But the obſervator ſnould 


be particularly careful of his proportion and accu- 
racy in the laſt mentioned Table, as a very ſmall 


miſtake there, might make a ſenſible difference 
with reſpect to the truth of his obſervation. I 


'would therefore recommend to him (as a proof of 


bis work) to try whether the altitude taken by 


the moon, would give the ſame latitude pre- 


ciſely at the meridian of Greenwich, as that 


taken by the ſun: if not, there is certainly a miſ- 


take in the work, and he ſhould carefully look 


over it again, till he exactly made it agree with 


that latitude obtained by obſervation of the ſun, 
Nay, the altitude at the ſhip, ſhould give the ſame 


latitude as that at the meridian of Greenwich, and 
both correſpond pecans with each other. For 
(a) inſtance, in 


; = 
1 : 2A Þ* v 


(e See Page 3, and 4. 
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THE- LONGITUDE AT SEA, 3¹ 


EXAMPLE I. N 

The 1oth(b) day of July 1767, at ſix 0? clock i in 
the e ed, apparent time, in the latitude of 
47915 ſouth, the eee $ true central altitude was 
found to be 27% o1' at the meridian of Green- 
1 and her true central altitude at the ſhip 
24 37; the angle of time was 5h, 6' 12" at 8 
former, and at the latter gh. 20 360, with 250 
05. an N e gk 


The an of time At Greenwich, 
which is 5h. 6” * 
12” conv. into 76 33 . Co. 95 3666 

- deg. and min. 

. Moon's s declin, S, "0 os Co. en. 10, 32967 


Co. tan. 9.59627 63 5 


ꝶ14uöài»„ — 


Moon's decknac, 8.25 05s. Co. ar. 0,37270 


te 01 8. 9.65732 
Co. tang. 63 358. SD: 
S. Co. 9,9821r 16 20 
47 15 true lar. 
5b. 20736 angle | | yr At the ſhip. 


of time conv. 13 2 
into deg. an and 80 og 8. Co. 9,233 18 
minutes. . 
Moon's declinat. 8. 25; og Co. tan. 10, 32967 


— — —2— 


Moon s declinat. 8. 25 05S. Co. ar. o, 37270 


e „%s. 4756 
Co. tang. 69 55 8. 9.97274 


S. Co. 90359 22 40 


47 15 true lat. | 


— — 


(5) See page 3, and 4. 


When you find your longitude at the ſhip, by 
account, to be incotrech ln order to obtain your 
latitude, by the moon's true central altitude, you 
muſt increaſe, or diminiſh, the angle of time at the 
ſhip. accordingly, . viz. if your reckoning is a- 


head of the ſhip it muſt be diminiſhed: if the ſhip is 


a-head of the reckoning it muſt be increaſed pro- 
portionably For inflance, in the (c) ſecond Ex- 
ample, the reckoning was found to be 3 degrees 
and 20 minutes a- head of the ſhip, which is equal 
to go ſeconds, which 30“ taken from 3h. 1334, (the 
angle of time, by account, at the ſhip, when the 
obſervation was made) will leave it at 3b. 1504 3 
and the true time by account, 11 10", being di- 
miniſhed in the like manner, will leave 101 real 
true time at (4) 10/ 40", 


cc. See page 5, and 6. a (4) See Page 32 


EXAM. 


Tux LONGITUDE ar SEA, 33 


| __ 4 AMP L E It. 

The 6th (e) day of March 1767, at 2 o'clock 
in me afternoon, apparent time, in the latitude of 
37 oo north, the moon 's true central altitude was 
found to be 49 43“ at the meridian of cy 
wich ; and her true central altitude at the ſhip 470 
1 - the angle of time was 3h. 4m. 24 at the 
former, and at the latter zh. 15m. 34% with 269 
16 north declination. — Then, 


h. At Greenwich 
3 04 24 Angle of time 


converted into * 66 8. Co. 9.84098 
deg. and min. | | 
ek decl. N. 70 16 Co. ta. 10, 30670 


Co. ta. 1.24768 35 506 


Moon's decl. N. 26 16 8. Co. ar. 0,35405 


jos A 3 is 43x% 9.83248 
Co. tang 3 9.763 30 
: s. co. 9.999837 1 237 
d zo ded. | true latitude 57 o 
—- - At the ſhip. 


converted into 48 46 8. Co. ar. 9,8189656 
e deg. and min 


Moon“ s decl. N. 26 16 co. ta. 10,30670 


3 15 04 Angle of = 


Co. ta. 10, 12 666 36 49% 


. N. 26 16 8. Co. ar. o, 35405 


— #7 3565 906856, 
W 1-9 Co. * 36 494 8. | 9977768 


8. CO. 9.90999 0 114 | 


— —-— — 


true latitude 37 00 


0% See Page 5, and 6. . V See Page 32. 


34 METHOD or FINDING 
When your operation either at the ſhip, or at 
Greenwich, or both, turns out in ſuch manner, 
that your laſt fine complement (in the Tables of 
Sines and Tangents) anſwers to figures all like one 
another, ſuch as (g) 9, 99999, (as in the laſt Exam- 
ple); or any other figures, that are annexed to more 
than one number, ſuch as , 99998, which laſt 
figures are annexed to eleven different numbers 
in that Table then, in ſuch caſe, you ſhould 
take the middlemoſt of theſe numbers, or the half 
of eleven, which is five and a ha!f.—So with 
- 9,99999, which laſt figures, are annexed to 
twenty-three different numbers, in the beginning 
of that Table, the half will be found to be eleven 
and a half.-—But an Example of this kind ſeldom 


happens, | 


(x) See page 33. 


EXAM- 


ru LONGITUDE ar SEA. 35 
1 _EXAMPLE III. 


The 16th (5) day of July 1768, at 5 o'clock 
in the morning, appparent time, in the latitude 
of 469 ;2 north, Fre moon 's true central altitude 
was found to be 430 24 at the meridian of Ui 
wich, . and her true central altitude ar the ſhip 45? 
24; the angle of time was zh. 20 38" at te 
| former, and at the latter zh. 8 380 ry with 22% 
a5 north declination.— Then, 


The ang, of time At Greenwich. 
4. whichis zh. 20 [ 
4 12. conv. into 50 651 8. Co. 9.8066 


52 and min. 


22 52 Co. tan. 10,7% 


00. tan. 118138 33 214 


| Moon's declin. N. 22 2 8. Co. ar. o, 41063 


M t 
7 by „„ 
Co. tang. 33 214 8. 9.74026 
s. co. 98781 13 305 
n 
46 g true la. 


zh. 8 385 angle) 
of time conv. 
into degr. and 
minutes 


Moon's declinat. N. 22 32 Co. tan, 10,37496 


At the ſhip. 
47 001 8. Co. 9583250 


Co. tan. 10,20746 * „ 


| Moon's declin. N. 22 52 8. co. ar. o, 41053 | 


a bas: 24 8. v.8cz48 


Co. tang. 31 483 8. 9,72180 


8 9,9848 1 15 034 
1 46 5 true la. 


36 METHOD or FINDING 


When your obſervation of the moon is taken 
at, or near the break, or (i) cloſe of day, which 
will ſometimes happen (as in the firſt Example), 
and the ſun conſequently below the horizon, you 
muſt depend, ſome ſmall time, upon your watch 
going right, for the truth of your apparent time. 
And, it would be a very bad watch indeed, that 
would not keep equal time for the ſpace of two or 
three hours.) | 
When your ables is taken at, or near 
noon, and the ſun conſequently at, or near the 
meridian, which will ſometimes happen, (as in the 
(k) fourth Example) you muſt likewiſe depend, 


| ſome ſmall: time, upon your watch going right, 


for the truth of your apparent time; except the 
un! is in, or near ThE zenith. 


(i) See page * 00 Ses page g. 


* 


THE LONGITUDE; aT SEA. 37 £ 


EXAMPLE 1 
The 2ft (1) day of September 1772, at 28 mi- 
nutes after 11 o'clock, apparent time, A. M. in 


the latitude of 200 48 ſouth, the moon's true cen- , [| 
tral altitude was found to be 33? 24 at the meri- 1 
dian of Geowch) and her true central altitude 9 


1 the ſhip 399 24%; the angle of time was zh. Vi 
: 51, oo. at the former, and at the latter gh. 25 | 
* 5 with 9 25 ſouth m 4 


| which is 3h. 51 


10“ conv. into 57.4 i 8. hea 9.72722 | 
_ deg. and min 


Moon” s declin. S. 9 29. Co. tan. 10977717 


The ang. 20 1 Greenwich. 


Co. tan. 10, 50430 17 23 | 


— 


1088 l dees 8. 9 29 * Co. ar. ,%78315 


t. | 
"i * 24 8. 9974075 


Co. mw 17 23 8. 9447532 
8. Co. 9,990 22 = 325 


20 48 true , 


Into degr. and 


. 3b. 26 15” angle At the ſhip. 
iy 184 8. Co. 


of time conv. 9,79592 


minutes 


Moon' 8 declin. 8. 9 29 Co. tan. Ron A tals 


Co. tan, 10,57309 14 574 
Moon's 4 5 8. 9 29 8. Co. ar, 0,78315 


t. 
Co. tang. 14 574 8. | 9.4 193 


8. Co. 9499774 55% br 
20 48 true I. 4 


yo 0 


s see page 9, ind ie. 


* 


* METHOD oy FINDING 
When you find your longitude at the ſhip, by 
account, to be incorret—in order to obtain your 
| latitude, by the moon's true central altitude, (as 
has been (m) before obſerved) you muſt increaſe, 
or diminiſh, the angle of time at the ſhip accord- 
ingly ; viz. if your reckoning is a-head of the ſhip 
it muſt be diminiſhed; as in Example the ſecond : 
if the ſhip is a-head of the reckoning, it muſt be 
increaſed proportionably—PFor inſtance, in the (1 0 

fifth Example, the ſhip was found to be 2® 
a-head of the reckoning, which is equal to 1 
ſeconds, which 27 ſeconds added to 14 10%, 
(the true time, by account) will make it 14 
37 for the real true time 3 and which 14 37, 
taken from gh. 20 24, (the angle of time at 
Greenwich) will leave, the real true e of time at 

the ſhip (0) 3b. 5 47 + Tat 


(n) See page, 42. , (#) See page 11, and 12, 
(0) * Page 39+ ry 2 WG 


EXAM- 


u LONGITUDE ar SEA. 39 

EXAMPLE v. 

The goth (p) day 'of March 1950, at 15 mi- 
nutes after 6 o'clock in the afternoon, apparent 
time, in the latitude of 509 20 north, the moon's 

true central altitude was found to be 43 05% at 
the meridian of Greenwich, and ker true central 
6s altitude at the ſhip 40® 54 ; the angle of time 
was zh. 20' 24 at the former, and at the latter 3b. 
6'14", with 20? 40' north declination.— Then, 


b. „ „ At Greenwich. 
3 20 24 Angle of time) „ 0 
cCeonverted into $50 06 S. Co, g,80715 
n, : p 
| Moon's decl. N. 20 40 Co. ta. 10,42342 
\ | ; hs Co. ta. 10,23057 30 274 
| Moon's deel. N. 20 40 S. Co. ar. o, 45232 
D 's true cent. 1 "a 
altitude. 120 54 8. „es 
Co. tang. 30 27x 8. 9.70494 
8. Co. 9.97332 19 624 
0 14 1 wy true latitude 50 20 
BE. At the ſhip. 
. 3 05 47 Angle of time) x 
converted into g 46 264 8. Co, 9,8384 
deg. and min. 8 


3 W M64 


Moon's decl. N. 20 40 S. Co. ar. 0,45232 


a 43 48s. 9,8342 
Co. tang. 2842 8. 9.68744 


— gu 


1 WR ens - 5 
(2) See page 11, and 12, | e 


4% METHOD or FINDING: 


E x A MPLE VI. 
The 22d 4 day of March 1 772, at 70 clock 
in che morning, apparent time, in the latitude of 


27? O0 ſouth, the moon's true central altitude 


was found to be 289 227 at the meridian of. Green- 


wich; and her true central altitude at the ſhip 24” 


49; the angle of time was 4h. 19, 43 at the 
former, and at the latter 4h. 35 4 „ wien 4.4 
51 ſouth mn % e 01. 


The ang oft time) At Greenwich, 
which is 4h. 19 


43” conv. 15 0 5 5+ 8. co. ene 


deg. and min. 
Moon's declin. S. 13 51 co. tan. o 10. beg 


Co. tan. 10,23519 30 EY 


Moon” 5 3 8. bye s. cs. ar. ob 


Moon's true cen- 
ade $28 24s. 8678. 
Oe. 0 115 8. l 


— — 


8. ©o, 90799932 3 114 


— — = 


27 oo true 1. 


5 * 9 ——— , 
0 89 A ; 
a * 


ab. 3z "4 ang. 9 , 5 At cha Rips, . 
m nv. 
into degr. — 5 855 8. co 9.85578 


minutes k | 
Moon” 5 declin. * 1 95 ¹ Co. t tan, 10,60809 | | 


"} 


Moon" 8 deli, 8. 13 Pp Fo Co. Fe 062098, , 0 
3 s true centra | 


altitude, |, \ 24 49 8. vs * 9262296" 
Co. > rang 34 wy . ö | 
GE AG 's. co. 9599631 7 264 
eee * bat 11 $9253 922 © 27 oo true J. 
— he —— 


(q) See page 13, and 14. 


* 


THz LONGITUDE AT SEA. 41 


EXAMPLE vn. 

The 25th (r) day of July 1767, at half an hour 
after 7 o'clock in the morning, apparent time, in 
the latitude of 17? go' ſouth, the moon's true 
central altitude was found to be: 18? 48z at the me- 


ridian of Greenwich z and her true central altitude 
at the {hip 14 464“; the angle of time was 4h. 


o/ 20” at the former, and ar the latter 4h. 26 


26', with 19 43“ north declination.— Then, 


The ang. of time | At Greenwich. 
which is 4h. oy . „ , 
200% conv. into '61 50 8. Co. 9.67398 
deg, and min. J 


Moon s declin. N. 19 43 l Co. tan. 10, 44866 ; 


| Gn. gt 57 ll 
Moon s 4 N. 19 43 8. Co, ar. - 0447497 * 
oon's true cen- 
ral altitude 18 48 8. . 9,0834 
Co. tongs 37 1218. 938 9.78132 
de 9.76177 84 
PE; 17 30 true 1. 
4b. abe 26/ ang, At the ſhip. 


of time conv. los 367 $. Co. 9, 59880 


into degr. and 


minutes 


Moon's declin. N. 19 43 Co. tan. 10,44566 | 


Co, tan. 19,0446 42 044 


Moon's declin. N. 19 43. 8. Co. ar. 0,47191 


dps true central 
altitude 14 46 8. | 9,40048 
O. IP we 0418. 982613 


en 


(r) See page 15, and 16. 17 30 trus l. 
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c ON TEN TI S. 


7 0 find the true eaſt and weſt diſtance, note (a), 
Page! 2 
T find the moon's true central altitude, note (e), 3 
Apparent time, what is meant by it, note (h), : | 
At what time the veſſel Boule be kept due eaft and 
 weſh, note (o), 9 
In what manner a watch ſhould be bung to the qua- 
drant, and what ſort of a watch it ſoould be, note 
Ws . 
2 T o find the moon's paſſage over by meridian, each 
day, and the time between both days, in minutes 


and ſeconds, note (5), 1 
Aſtronomical accounts, with reſpert to apparent time, 
what they are, note (*), . 


At what time the moon's upper or lower limb ſpould 
Be taken at an eclipſe of the ſun, note (aa), 16 


Method of finding apparent time ; and hy the ſun's 
parallax is omitted, © I 


7 
Tables for finding the correction of the moon's decli- 


nation for any hour after noon or midnight, 20,2 
Table of refraftton, 22 


Tables of the moon's parallax i in altitude, 2 3, 24, 25 
Tables to convert time into 2 and minutes, and 


the contrary, 26, 27, 28 
Table of the dip of the horizon at ſea, I 


Examples illuſtrating the uſe of the tables, and the 
eaſe and accuracy * this method, 31, 33, 35» 37, 
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